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(57) The present Invention provides an intraoral 
quickly disintegrating tablet containing a phosphodi- 
esterase Inhibitor having an effect of improving the erec- 
tile dysfunction and a method for manufacturing the tab- 
let The present invention also provides an intraoral 
quickly disintegrating tablet containing a slightly soluble 
pharmaceutical agent having an improved solubility and 
a method for manufacturing the tablet. That is, it is an 
intraoral quickly disintegrating tablet containing a cyclic 
GMP phosphodiesterase inhibitor and a sacchande. 



and a method for manufacturing the tablet. Further , .t is 
a method for manufacturing an intraoral quickly disinte- 
grating tablet, which comprises dissolving a sl.gh ly sol- 
uble pharmaceutical agent in an organic solvent or an 
aqueous organic solvent together with a surfactant and/ 
or a water-soluble polymer, coating the solution on a fill- 
er or granulating it with a fillerto obtain molded products, 
mixing a saccharide with them, adding an o^an, c sol- 
vent, water or an aqueous organic solvent thereto, fol 
lowed by kneading, and subjecting it to a compression- 
molding. 
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, H . rt lpno c 03 qq 6 lhat ovrazonopyrimidinone compounds having an inhibitory action to a cyclic 
[0003] It is reported .n JP-B «^3py of erectile dysfunction by means of oral administration. 

GMP phosphodiesterase ^ 

Further, ^ hox ^ same classification and being represented by the formula 

pyrimidin-7^ne (general ^^^^^J^ for two hours when it is orally administered (British J. 
(I) surely shows duration of its pharmaceutical eneci ai »» rf f h - h , practical drug 

'urology. 78, 257-261. 1996.) and, * ere £^ Zll£S^^ o" prostaglandin 

therapy for erectile dysfunction asa— tej an^njectio m addition, with regard to a com- 
E1 into corpus cavemosum penis which has been cameo oui in an «s djsclosed a pyrazolopyrimidinone 

pound having an 

derivative represented by the formula <U) H»C f £ 'J (here gre mentioned a c^nd represented 
Z olo[3,4^-pynmid^ne) in JP-A 7-70^ 

by the formula IV) {(eR.^aR^Aey.ia.^a-nexanyaro-. ' m ^ y K H(3 ' S6R 12aR )-2,3.6,7,12.12a-hexahy- 
4.b1-indol-1 4-dione)} and a compound represented by the formula WW*?"-' ~? r ' 

with aging and 15% of males of fifties and a line °™ " , w , int0 consideration, it 

people have a low swallowing ability. . ch tnere is a very high demand for 

foODTl When a consideration is made on the MJ-MM tTen easHy swolen and Jly handled" which 
imerapeutic preparations for erectile dysfun^ on 

^mt™ 

taken at any place without water B^ 1 «»^J«IJ«^Q^ gs the tab|ets wnlcn are quickly 

10008, <^°°" 

having insufficient swallowing functions such as aged people and 
of wet powder. With regard to a method where wet powoer is ar ' e " 5-511543 for "a solid preparation 
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which is in an amount of moisturizing the par** ^**£^ZZ££. 
Cnttraora.quicWydisi^^ 

soH.blepo.ymer end being preset .by -^^il^^a*^^ 
a pharmaceutical agent is mixed w.th a ^^-l^*^™*^ for manufacturing the same" in JP-A 6-218028. 
f,Hed in a mold and subjected to ^["P ress ^ tabiet. there is disclosed in JP-A 

Further, with regard to a method for the mo dmg o a e of a tablet where wet powder is filled in a hole for 

8-19589 for an invention concerning 'a method fo the manufacture . oi a wo megns Qf g 

Lding the tablet and a. least one side of the wet powdenn ^ manu ^ c turing me tablet", 
metal mold for molding with a film for ^Tfo ^^^mg a cyclic GMP phosphodiesterase inhibitor 
(00111 However.therehasbeennoreporlyetf^^^^ 

and being able to greatly contnbutein such a ^'X^a^utical agent, it is not preferred to directly apply the 
[0012] Incidentally, in the case o a slighUy "JJ^JJjSS means and the method for manufacturing the 
Intraoral quickly disintegrating tab ^^^^^^nBcm^ agent delays the time for reaching the 
tablet. That is because the low solub.hty of the si ight ^ JJwJ foTachieving the pharmaceutical effect and also 
effective blood level by oral administration and ^ to a , ow bioavailability, 

because there is a risk that a sufficient Pha = t,CB. effej ^ absorption of a pharmaceu- 

[0013] in general, one of the most important factors among slightly soluble pharmaceutical agent, it 

Li agent via digestive tracts '* '* 
isquiteoftenmatitsdissolving^ 

me solubility of a pharmaceutical agent and they .™^™9n.^ melastable ^stals; and (3) to utilize various 
the surface area of the pharmaceufica ^ d ^£to^^ pharmaceutical agent into fine powder, 

types of salt or to add a solubilizer. As to the specie me ^ ^ for (1 ); sele ction of crystal polymor- 

fomiation of a solvate and adsorption on me ^-j^^^S P«P^-« « 

Si 8 :; :i2n::^^ ~ have been known ,or (3) and mey are 

disclosed, for example, in JP-A 59-14446 quickly disintegrating tablet containing a slighUy soluble 

[0014] However.merehasbeennoreporty^ 
phamiaceutical agent having an impro^^ 

reasons therefor is that it is difficult for satisfying all of tN . requ ^ ms p a a 000 touch on m e tongue upon dis- 
pharmaceutlcal agent, for a quick disintegrate * e !!"**^ g ^dic^MP phosphodiesterase inhibitor are the com- 
Integration. Many of the pharmaceutical lngred,ente ^^^^M^o pharmaceutica. agents. Es- 
pounds having a relatively low solub ,ty ^J^^^ 0 ^ stomach of the persons of anacidity and the pH 
pecially in the weakly acidic to neutral *e main sites fo absorption of the pharmaceutical agent, the 

ranging from duodenum to small j£E£5£^i« (pH 1.2) and the second disin- 

solubility significantly lowers. Solubilities at 37 C in tne ,,r ^™ 1 ^? 2 52 /m , and 0 .11 mg/ml. respectively 

taction test solution (PH 6-8) 3^ to the ^ 

for sildenafil (citrate); 0.13 mg/ml a "^ 0 °? o 3 J^ by m e formula (IX) among the phthalazine conv 

(A-hydroxypiperidinoVphthalazine hydrochlonde which is W*™™ ' °* f M 3^, oro ^ m ethoxyphenethyl)- 

pounds of the formula (V.); and 0.028 mg/m an* ' 0 | ^^ , ^^C*« farni"'- 
aminc-6-cyano.1-(4-hydroxypiperidino)phth^ 

StSv. - a cyclic GMP P^od« ^ 



Disclosure of the Invention 



.•„ n ^^laininn a evelic GMP phosphodiesterase inhibitor, there has been a brisk 
[0017] With regard to a preparation con,a '^ n .^^ 
demand for the development of an oral 

erectile dysfunction or, in other words, an oral ™ £Jod for m y anufacturing the preparation, 
without water even by adults having a s " a, ' ow ^^ intraoral quickly disintegrating tablet 

[0018] To be more specific, there has been a ^nd forth* ' ^ and solub j lity in the mouth 

'containing a cyclic GMP phosphod ^ te ^^^ of manufacturing the tablet, 

and also having a strength for retaining Its ^ e .^" 9 D ^ 0 7 a „ ^ ral qu , C k.y disintegreting tablet containing a 
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touchonthefongueupondis^^ 

and a method of manufacturing the tablet. Thus, .t is e ^^ a ' ^^ng the effective blood level is made 

-re are many aged ^ZZZ^SZ^T^- 
ftera have been so many demands for an intraoral '^^^SS^^ have not been developed yet. 

as mentioned below whereupon the P^^^S^L a cyclic GMP phosphodiesterase 
[0022] The present invention is an intraoral quickly dis.ntegrat.ng tablet conta.n.ng a y 

SST TSiTS P-ent invention is an Intraoral quickiy disintegrating tablet containing a cyclic GMP phosphodi- 
esterase inhibitor, a saccharide and a binder. disintearatinq tablet where a cyclic GMP phosphodi- 

[0024] Furthermore, the present Invention .s an intraoral ^'f* ^™*3™ ter or an aqueous organic solvent 

filled in a mold and subjected to a compression-mold ng^ with ' J™ ™^ „„ soluble and tnat which is not 
[0026] The cyclic GMP phosphodiesterase .nh.brtor covers both that wn.cn s.,g 

slightly soluble. mofh «i for the manufacture of an intraoral quickly disintegrating 

[0027] Still furthermore, the present invent.on is a method for _«he manu acw 

Let where a slighUy soluble (<^<£M iSSSS mi ed ^ a molded product prepared 
together with a surfactant and/or a water-soluble P°£*£^^X£it water or an aqueous organic solvent 
by a coating of a filler or by a granulation together with ™£™2!n£ Ming. Here, the term "molded product- 
is added hereto and me mixture is kneade^ 

means granules, fine granules, powder or the like and l*e molded I P roduc * gra nulator. 
a fluidteed bed granulator, a tumbling granulator a erfmsw ^SVJTSLwl "u** disintegrating tablet 
[0028] Further, the present invention s a «^o^*VT^ ^^iSi-nieJta- agent followed by 
where a surfactant and/or a water-soluble polymer are/,s added I to mixhjre is kneaded and 

mixing, an organic solvent, water or an aqueous organic solvent is added tnereio 
subjected to a compression-molding. »ii„h«««ninhte in water saliva, gastric juice, intestinal 

40 [0029] The term "slightly soluble" means that the substance is slightly soluble in water, sa 

juice, etc., and that can be measured by common tests^ improving the solubility whereby wetting 

0030] Here.thesurfactantandtorthewater^.ubepoW meth 9 od for improving the solubility 

of the slightly soluble Ph™^ - h ^^^*^S^"^ only able to improve the solubility of the 
of the pharmaceutical agent in accordance with the present ™« nn °" *™ » d tQ ensure its quick d is- 

«. intraoral quickly disintegrating table, containing ^^^SSS^X disintegration in the mouth, 
integration in the mouth but also able to ensure ^ ^"2,21. « Is preferred for keeping the good 

Sgp D r^^ 

is filled in a mold and subjected to a compression-molding with a J™- 

with an improved solubility con- 

for manufacturing the tablet. oresent invention are nifedipine, phenytoin, ni- 
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compoundsreprasen»edby,3«^ 

midline of the formula (II) (JP-A 7-70128). (6R.12aR)-2.33.7J2 lza n » (3S.6R.12aRV 

2.3,6,7,12.12a-hexahydro-2,3-d.methyl-6-(34-me^^^^ 

one represented by the formula (V) (WO ^.^^ 
6-chloroquinazoline represented by the formula (III) (WO 93/07124,, 

formula (VI); and a pharmacologically £ ^Tfvn are 4-(3-chlorc>-4-methoxybenzyl)amino-6-oyano-1- 
[00351 Examples of the compound shown by the formula fVI) 4-<3^loro-»-meth- 
4 hydUpipendino)phtha^ by me formula (X). 4-t 

oxyphenethyl)amino-6-cyano-1-<4^^^^^ carbonitrifo hydrochloride 

(3^lor*4-methoxybenzyl)amino]-1-(2-hy^ 
represented by the formula (XI). H2^ydroxy-7-a2asp^ 

6-phthalazine carbonitnle hydrochloride represented ^^To^de^ by the formula (XIII). 4-«3-chloro- 
(4 methoxy-3-methylbenzy.)amino]-6-ph^^ hydr ochloride repre- 

^^^^^^^^^ ° f ^ PfeSent inV8n,i0n iS " Umited t0 " 
pounds only. ,. ^ ki0 ^~ e «hoHift<sterase inhibitor or the slightly soluble pharma- 

SSL agenTpVse £ 1-100 pm. preferably 5-70 "JJ^SjSStS JJb. used so far as i, is so.ub.e in 
[0039] With regard to the saccharide in the P^^T^J «Zose, xylite., erythritol. glucose, starch and 
later and is stable and its samples are man mtal suc^se » > mgy be ^ . pMy 

dextrin ..n the present invention, each of them ma, ^be 

[00401 The compounding rat.o of the saccharide m the present inve by we|gm 

Up phosphodiesterase inhib „or or the ^X*^Cby weight of the cyclic GMP phos- 
preferably 3-40 parts by weight or. more preferably. 4-30 paas oy we g 

phodiesterasa inhibitor or the s^htly soluble pharma^ut.cal agent ^ gbly ^ m , 

S3 Hxamplesofthebinderarepolyv^^ 

hydroxypropyl cellulose, hydroxypropyl methylcel '^ la Cg?m arabic!^tin. methacrylic acid copolymer, carbox- 
carboxymethyceHulose sodium cellulose , achate •£^'^^* tnwl i eon , each 0 f them may be used solely 
yvinyl polymer, polyvinyl alcohol. «P"£*n nd puHu )kJone is partiC ular1y preferred, 
or two or more thereof may be used jointly , part by weight of the tabletis usually 0.001-0.1 

ao [0044] Thecompoundingratioofthebrnderinthepresentrnven «°""^"*» tel increa sed or decreased so as 
part bi weight or. preferaWy. 0.005-0.05 part by weight and I tturt may be approp y ^ ^ ^ ^ 

i m r re ?r s asssai^— - may be added after disso,vin9 in - 

organic solvent, pure water or the aqueous orga jnvent|on is a table t which is quickly disin- 
« [0045] The intraoral quickiy *Wf9^^^^J^^„ without water. In addition to the above- 
tegrated in the mouth after ^^S^^SSS^^ may be compounded with conventional.y 

:rr.rb^Tn^ 

agent, disintegrating agent, etc. are added thereto .f ^cessaryj knead ed w ^ a " 0 9 granulating operations 

organic solvent, filled in a mold and subje cte d * <^ 
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sweetener are aspartame, dipotassium g.ycyrrhizinate. white sugar, licorice ^^J^^*™* Te 
foo^ndRed#10^dy y eforf O od..n the present invention, each of them may be used so.e.y or two or more thereof may 
mV/gf Soles of the disintegrating agent are light silicic anhydride, crystalline cellulose, cross povidone, lowly 

m^^rele^ disintegrating tablet may be manufactured in such a manner that 
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^r^^ - me tab,e,ing in the present ,nvenuon is usua,,y 

Sance with the present invention is usually 1-15 kg/cn* P referab \ 1 ^ 0 

cm? T.me for disintegration in the mouth of the intraoral quickly disintegrat.no tablet .s usually 0.05-3 m.nute(s). pref 

EL 7s1 .of s denaf.1 having the formula (I) which is a cycHc GMP phosphodies .erase » 'nh'b,tor and 
WO 8 were well mixed in a mixer. To this mixlure was added an aqueous ^^^^ « 

of polyvinylpyrrolidone K 30 were dissolved in 58.8 g of a 55% ethanol solutoon followed by knea dmg to a hour 3 
minxes After that, the kneaded mixture was subjected to a compression-molding using/ for example ^ "™ 
focturing apparatus disdosed in JP-A 8-19589 by filling in a mold via a film with a ^^'.J^* ,^£2 
with a compressing pressure of 35 kg/cm*. The molded product was dned m a dnar •'jW'*** 2 houre ,0 
Manufacture intrao" quickly disintegrating tablets where each table. (280 ^^^£SSSL^» "y- 
[00651 Alternatively 1 .5 g of 4-(3-<*.o«M-methoxybenzyl)amino-6^^^ 

ro hLThTlg t formula (IX) which is a s.igh«.y so.ub.a cyclic G MP ^^£™*Z 
sodium lauryl sulfate were dissolved in 100 g of a 70% ethanol solut.on heated at 70 C After .hat.^ 40.08 go man» 
were Tdded hereto and the mixture was well mixed in a mixer, followed by drying to give , a , powjr. To »»pojd jr» 

*52 JSSZSSZ GMP tZ*tot~mm l«* having .n improving .«.« mr dyafunooon and h.a 

Set containing a olloM, «*■» ph.mvaooolioal ag.nl, Mng oh.raetanzM in « q«* dissolving t. ih. mcaiis and 
having an appropriate strength. 

[0068] Examples of the such effects will be shown as hereunder. 
35 Brief Description of the Drawings 

.00691 Fio 1 is a orach showing the changes of the eluting rate in the first solution as regulated by me Japanese 
pS!L^£E£^ Pnthaiazine compound per se having the formula (.X) and the intraora. quick* disin- 

Zl^^o^ZT^^po,^ P er se having the formu.a (IX) and the intraoral quickly disin- 

£2 having the formula (IX) and me intraora. quickly disintegrating .able. *"*«^JJ^3^ 
.00721 Fio 4 is a graph showing the changes of the eluting rate in pure water concerning the ntraoral Quiewy a sin 
Z^^VSSSitm Ph?ha.azine compound having me formu.a (X) and me table, which . prepared by .he 
conventional manufacturing method. 

Experimental Examples 

1) Good physical property of the tablets concerning the present invention 

.00731 in a mixer. 1.5 g of a phthalazine compound having the formula (IX) {^(^'^t^^"^^ 
Ho- -(tZrexypiperidino^phthalazine hydrochloride) and 40.08 g of mannitol were well m,xed an aqueous e.h- 
iSTSSS whe«T42 g of polyvinylpyrrolidone K 30 was dissolved in 5.88 g of a 55% ethanol so.ut.on was added 
and me mixta* was kneaded for about 1 minute. The kneaded mixtare was molded using a compression teste > (8M- 

'ESSXSZ 'compressing pressure of 50 kg/cm* using a pestte having . diameter of » 
previously covered with a small amount of magnesium stearate. The molded product was dned in a dner of 60 C for 
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about 3 hours to manufacture the tablets where each tablet (280 mg) contained 10 mg of the phthalazine compound 

m *!SE pSsica. property of the tablets was evaluated, the tablet hardness was 5.59 kg/cm* (mean value 
of f£ tablets! I and L disintegrating time of the tablet was within 15 seconds and, therefore. ,t ,s apparent that the 
tablets have a good physical property as intraoral quickly disintegrating tablets. .., u ., llh . 
00751 Each one of the above tablets was subjected to an eluting test in each 900 ml of the first liquid (pH 1 .2). the 
lecond liquid (pH 6.8) and pure water as regulated by the Disintegration Test Method of the Japanese Pharmacopoeia 
acS^ng to a Puddle method (50 r.p.m.) of the Disintegration Test Method of the Japanese Pharmacopoe* us,ng 10 
mTof he phthalazine compound per se having the formula (IX) as a control. Incidentally. 
phths Line compound having the formula (IX) was measured by means of a high-performance 
using an ultraviolet absorptiometer (measured wave length=21 5 nm). Results of GMP Ohot 

,00761 From Figs 1-3. it is apparent that the intraoral quickly disintegrating tablet containing a cyclic GMP phos 
SLrase inhibitor according^ the present invention shows quicker and better eluting charactenstic as compared 
with the sole use of the agent per se. 

2) Good solubility of the tablet according to the present invention containing a slightly soluble pharmaceutical agent 
[00771 4-(3<:hlor(M-methoxyphenethyl)amino-6^yano-1-(4-hydroxypiperidino)phthalazine hydrochloride having 

the formula (X) has a very slight solubility and its absorption in vivo is worried about. 

20 [007™ Therefore, a pharmaceutical preparation where the solubility of the phthalazine compound having the formula 

$77 ^eSSTSSEi. compound having the formula (X) and 1.6 g of sodium lau ? sulfate were d i s 
lolved in 1000 g of a 55% ethano. solution heated at 60"C (step A) . Separately, a mixture of 98.4 S f*™"**"* 
8 Q of light silicic anhydride was subjected to a disintegration mixing using a sample "J 
25 oowder obtained in the step B was subjected to a fluidized bed granulation us.ng the solution obtained in the step A 
tZtpare granules, fine granules or powder. Incidentally, temperatures of the sucking and exhausfng m dunng the 
fluidized bed oranulation were set at 70-C and 50°C, respectively. 

K2S After hat 21 g of the granules, fine granules or powder containing the phthalazine compound having the 
Ka (X) weVetas weH mixed with 20.6 g of mannito. in a mixer, an aqueous ethanol solution where 0.42 g of 
pXJXSS^ 30 was dissolved in 5 88 g of a 25% ethano. solution was added and the mixture was kneaded 
ta JESSE The kneaded mixture was molded using a compression tester (Shimadzu Autograp^ w* a com- 
preSg pressure of 28.5 kg/cm* using a pestle having a diameter of 9.5 mm wh,ch was previously covered with a 

K^SaS^tTSL. in a drier of 60»C for about 3 hours to manufacture the tablets where each 
tablet (280 mo) contained 10 mg of the phthalazine compound having the formula (X). ,„,,,. . 
00821 WhSmTphysioal property of fta tablets was evaluated, the tablet hardness was 5.53 kgW (mean value 
SrtabS and th^disinteVattn^ime of the table, was 18.2 seconds JJ* and ' *— * * 

is apparent that the tablets have a good physical property as intraoral quickly , d» 1 2) as reQulateo 
[0083] One of the above tablets was subjected to an eluting test ,n 900 ml of the first solution (pH 12 i aa 
by the Disintegration Test Method of the Japanese Pharmacopoeia using a tablet containing 

compound perse having the formula (X) as a control and the eluting rate was evaluated using an ultraviolet absorpti- 
ometer (measured wave length=240nm). Result of the eluting test is shown in Fig. 4. 

?0084] Incidentally, the preparation which was prepared by the conventional manufacturing method and used as a 

SS TTCJfSS^^ the formula (X). 85.3 g of .actose and 20 g of com star* 

were mixld and subjected to a granulation by a tumbling granulator together with a gradual addition of a 7% aqueous 
rolutton of ^nylpyrrolidone K 30 where 7 g of polyvinylpyrrolidone K 30 were dissolved whereupon a granulated 
product was obtained This granulated product was dried at 60°C for 20 hours and sieved through a sieve of 24 mesh 
where lS 2 aXed product was obtained. 7 g of cross carme.lose sodium and 0.7 g of magnesiurr, ,« .ate were 
added thereto and the mixture was made into tablets using a pelletizer by a pestle having a diameter of 7 mm with a 
conSS procure of 600 kg/cm* to manufacture the conventional tablets where each tablet (1 30 mg) contained 
10 ma of the phthalazine compound having the formula (X). 

00861 S sSown in Fig. 4. the intraoral quickly disintegrating tablet containing the phthalazine compound having the 
E3a (xTshoTed a significantly quicker eluting characteristic as compared with the preparation which was prepared 
iXSi^Vim^nM m general, preparations having a good ^^^^iSSSSi 
an absorbing property and, in addition, a higher bioavailability is often achieved. It ,s apparent that the intraoral quickly 
accordance with the present invention shows a better solubility than the preparation which was 
prepared by the conventional manufacturing methods. 
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Examples 

[0087] The present invention will now be further illustrated by way of the following Examples although the present 
invention is not limited thereto. 

Example 1 

[00881 In a mixer, 50 g of sildenafil which is a cyclic GMP phosphodiesterase inhibitor having a formula (III) and I 228 
g of mannitol were well mixed . To this mixture was added an aqueous ethanol solution where 2 g of polyvinylpyrrol.done 
K 30 was dissolved in 15 g of a 5% ethanol solution, followed by kneading for about 3 minutes. The resulting kneaded 
wet to a compression-molding by a method mentioned in JP-A 8-19589 (the kneaded mixture 
was filled in a mold for the tablet molding of the pelletizer and at least one surface of the wet powder in the .above- 
mentioned mold was molded into a tablet by a metal mold for the molding via an adhesion preventing film), to manu- 
facture tablets where each tablet contained 50 mg of sildenafil. 

[0089] Hardness of the tablet was about 5 kg/cm* and the disintegrating time thereof in pure water was within 15 
seconds. 

Example 2 

[00901 To 280 g of the kneaded mixture obtained in Example 1 were added 1 .4 g of a lowly-substituted hydroxypropyl 
cellulose and 0.1 g of magnesium stearate, followed by mixing. The mixture was subjected to tabletlng by the same 
method as in Example 1. to give tablets where each tablet contained 50 mg of sildenafil. 

Example 3 

[0091] In a mixer. 10 g of a phthalazine compound having the formula (IX) {4-<3.chloro-4-memoxybenz^)-amino- 
Lyano-1-(4-hydroxypiperidino)phthalazine hydrochloride), 267 g of mannitol and 3 g of polyvinylpyrrolidone K 30 
Swell mixed" TotnTsmixture were added 40gof25%ethano., followed by k " ead '"9 forabou ^ 
kneaded mixture was subjected to the same operation as in Example 1 via an adhes.on preventing film, to manufacture 
30 tablets where each tablet contained 10 mg of the phthalazine compound having the formula (IX). 

Example 4 

[0092] Into 6000 g of a 25% ethanol solution heated at 50'C were dissolved 100 g of the phthalazine compound 
having the formula (X) and 15 g of polyoxyethylene hydrogenated castor oil (step A). Separately a mhrture of 1240 g 
of mannitol and 100 g of light silicic anhydride was disintegrated and mixed using a hammer mill (step B). Next, the 
mixed powder obtained in the step B was subjected to a tumbling granulation using a solution prepared in the step A 
to prepare granules, fine granules or powder. In a mixer, 147 g of the granules, the fine granules or the P^er prepared 
as such and 130 g of mannitol were well mixed, a 55% ethanol solution where 3 g of hydroxypropyl methylcellu lose 
were dissolved therein was added and the mixture was kneaded for about 3 minutes. The kneaded mixture was mo ded 
Ity ^mMns^rontioned in JP-A 8-19589 (the kneaded mixture was filled in a mold for the tablet molding of the pellehzer 
and at least one surface of the wet powder in the above-mentioned mold was molded into a tablet by a metal mold for 
the molding via an adhesion preventing film) using a pestle having a diameter of 9.5 mm and with a compressing 
pressure of 45 kg/cm 2 . 

Claims 

1. An intraoral quickly disintegrating tablet comprising a cyclic GMP phosphodiesterase inhibitor and a saccharide. 

2. The tablet as claimed in claim 1 . which further comprises a binder. 

3 A method for manufacturing the tablet defined in claim 1 . which comprises mixing a cyclic GMP phosphodiesterase 
' inhibitor with a saccharide, kneading the mixture with an organic solvent, water or an aqueous organic solvent and 
55 subjecting it to a compression-molding. 

4. The method as claimed in claim 3, which comprises filling the kneaded mixture in a moid and subjecting it to a 
compression-molding with a film. 
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5. An intraoral quickly disintegrating tablet comprising a difficultly soluble pharmaceutical agent and a saccharide 
and further comprising at least one selected from surfactant and a water-soluble polymer. 

6. A method for manufacturing the tablet as claimed in claim 5, which comprises dissolving a difficultly soluble phar- 
5 maceutical agent in an organic solvent or an aqueous organic solvent together with at least one selected from a 

surfactant and a water-soluble polymer, coating the solution on a filler or granulating it with a filler to obtain molded 
products, mixing a saccharide with them, adding an organic solvent, water or an aqueous organic solvent thereto, 
followed by kneading, and subjecting it to a compression-molding. 

10 7. A method for manufacturing the tablet as claimed in claim 5, which comprises adding at least one selected from 
a surfactant and a water-soluble polymer and a saccharide to a difficultly soluble pharmaceutical agent, followed 
by mixing, adding an organic solvent, water or an aqueous organic solvent thereto, followed by kneading, and 
subjecting it to a compression-molding. 



*5 8. The method for manufacturing as claimed in claim 6, wherein the molded products are granules, fine granules or 
powder. 

9. The method for manufacturing as claimed in claim 6, in which the granulation-molding is carried out, using a 
fluidized bed granulator, a tumbling granulator, an extrusion granulator or a spray-drying granulator. 

20 

10. The method for manufacturing as claimed in claim 6 or 7, which comprises filling the powder kneaded with the 
organic solvent, water or the aqueous organic solvent in a mold and subjecting it to compression-molding with a 
film in the compression-molding stage. 

25 11. The tablet as claimed in claim 5. wherein the slightly soluble pharmaceutical agent is a cyclic GMP phosphodi- 
esterase inhibitor. 



12. The method for manufacturing as claimed in claim 6 or 7, wherein the slightly soluble pharmaceutical agent is a 
cyclic GMP phosphodiesterase inhibitor. 

30 

13. The tablets as claimed in any of claims 1, 2 and 11, wherein the cyclic GMP phosphodiesterase inhibitor is 5- 
[2-ethoxy-5-(4-methyl-1-piperazinylsulfony1)phenylH 

din-7-one represented by the formula (I), 1,3-dimethyl-6-(2-propoxy-5-methanesulfonamidophenyl)-1,5-dihydro- 
pyrazolo[3,4-d]pyrimidin-4-one represented by the formula (II), 2-(4-carboxypiperidino)-4-(3,4-methylenedioxy- 
35 benzyl )amino-6-chloroquinazol in e represented by the formula (III), (6R,12aR)-2,3,6,7,12 ( 12a-hexahydro-2-me- 

thyl-^S^-methylenedioxyphenyl^pyrazino^M^e.llpyridoIS^-bj-indol-l^-dione represented by the formula 
(IV), (3S,6R.12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimett 

do[3,4-b]-indol-1 ,4-dione shown by the formula (V) or a pharmacologically acceptable salt thereof. 
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14. The tablet as claimed in any of claims 1 , 2 and 11 , wherein the cyclic GMP phosphodiesterase inhibitor is a com- 
pound represented by the following formula (VI) or a pharmacologically acceptable salt thereof, i.e. a fused pyri- 
daztne compound represented by the following formula or a pharmacologically acceptable salt thereof. 

30 



A 



35 




in the formula, the ring C is an unsaturated 5- or 6-membered ring which may have a hetero atom; n is 0 or an 
w integer of 1-4; R 1 is a halogen atom, an optionally substituted lower alkyl group, an optionally substituted lower 

alkoxy group, an optionally substituted cycloalkyl group, nitro group, cyano group, a group represented by the 
formula -NR 2 R 3 (in the formula, R 2 and R 3 are the same as or different from each other and each is hydrogen 
atom, an optionally substituted lower alkyl group, an acyl group, an optionally substituted arylalkyf group or an 
optionally substituted heteroarylalkyl group. R 2 and R 3 may form a ring together with a nitrogen atom bonded 
thereto. The ring may further have a substituent), a group represented by the formula -O-R 9 (in the formula, R 9 is 
hydrogen atom, an optionally substituted lower alkyl group, an acyl group, an optionally substituted arylalkyl group 
or an optionally substituted heteroarylalkyl group), a group represented by the formula -S-R 10 (in the formula, R 10 
is hydrogen atom, an optionally substituted lower alkyl group, an acyl group, an optionally substituted arylalkyl 
group or an optionally substituted heteroarylalkyl group), a group represented by the formula (VII): 

50 



55 



-S-R 11 

(in the formula (VII), R 11 is hydrogen atom, a lower alkyl group or amino group; and m is 0 or an integer of 1-2) or 
an optionally protected carboxyl group, and when n is 2-4, R 1 may independently have the above-mentioned sub- 
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stituent; A is hydrogen atom, a halogen atom, a group represented by the formula -NR 4 R 5 (in the formula, R 4 and 
R 5 are the same as or different from each other and each is hydrogen atom, an optionally substituted lower alkyl 
group, an acyl group, an optionally substituted arylalkyl group or an optionally substituted heteroarylalkyl group, 
or R 4 and R 5 may form a ring together with a nitrogen atom bonded thereto. The ring may further have a substituent), 
an optionally substituted aryl group, an optionally substituted heteroaryl group, an optionally substituted arylalkyl 
group or an optionally substituted heteroarytalkyl group; X is a group represented by the formula -NR 6 - (in the 
formula, R 6 is hydrogen atom, an optionally substituted lower alkyl group, an optionally substituted arylalkyl group 
or an optionally substituted heteroarylalkyl group) or a group represented by the formula -N=; Y is a group repre- 
sented by -CO- or a group represented by the formula -C (B) = (in the formula, B is hydrogen atom, a halogen 
atom, a formula represented by the formula -NR 7 R 8 (in the formula. R 7 and R 8 may be the same as or different 
from each other and each is hydrogen atom, an optionally substituted lower alkyl group, an acyl group, an optionally 
substituted arylalkyl group or an optionally substituted heteroarylalkyl group. R 7 and R 8 may form a ring together 
with a nitrogen atom bonded thereto. The ring may further have a substituent), a group represented by the formula 
-O-R 12 (in the formula, R 12 is hydrogen atom, an optionally substituted lower alkyl group, an acyl group, an op- 
tionally substituted arylalkyl group or an optionally substituted heteroarylalkyl group), a group represented by the 
formula -S-R 13 (in the formula, R 13 is hydrogen atom, an optionally substituted lower alkyl group, an acyl group, 
an optionally substituted arylalkyl group or an optionally substituted heteroarylalkyl group), an optionally substituted 
aryl group, an optionally substituted heteroaryl group, an optionally substituted arylalkyl group or an optionally 

substituted heteroarylalkyl group); and the formula (VIII) means a double or single bond, provided that when 

the ring C is a benzene ring, the case where n is 0 is excluded. 

15. The tablet as claimed in claim 14, wherein the compound represented by the formula (VI) is 

4-(3-chloro-4-methoxyben2yl)amino-6-cyano-1-(4-hydroxypiperidino)phthalazine hydrochloride represented 
by the formula (IX), 

4-(3*chloro-4-methoxyphenethyl)amino-6-cyano-1 -(4-hydroxypiperidino)phthalazine hydrochloride repre- 
sented by the formula (X), 

4-[(3-chloro-4-methoxybenzyl)amino]-1-(2-hydroxy-7-azaspiro[3,5]non-7-yl)-6-phthalazine carbonitrile hydro- 
chloride represented by the formula (XI), 

1-(2-hydroxy-7-azaspiro[3,5]non-7-yl)-4-[(4-methoxy-3-methylbenzyl)amino]-6-phthalazine carbonitrile hy- 
drochloride represented by the formula (XII), 

1-[4-fluoro-4-(hydroxymethyl)piperidino]-4-[(4-methoxy-3-methylbenzyl)amino]-6-phthalazine carbonitrile hy- 
drochloride represented by the formula (XIII), 
4-[(3-chloro^-methoxyphenemyl)aminoh 
drochloride shown by the formula (XIV) or 

4-[(3-chloro-4-methoxybenzyl)amino]-1-(3-oxo-2-oxa-8-azaspiro[4,5]decen-8-yl)-6-phthalazine carbonitrile 
represented by the formula (XV). 




OH OH 
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17. The method for manufacturing as claimed In any of claims 3, 4 and 1 2, wherein the cyclic GMP phosphodiesterase 
inhibitor is 5-(2-ethoxy-5-(4-methyl-1 -piperazinylsulfonyl)phenyl]-1 -methyl-3-n-propyM ,6-dihydro-7H-pyrazolo 



13 



EP 1 120 120 A1 



[4,3-d]pyrimidin-7-one represented by the formula (I), a compound represented by the formula (VI) or pharmaco- 
logically acceptable salts thereof. 
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